Renal microvascular disease and reduction in peritubular capillary flow are generally observed in type 2 diabetic nephropathy (DN). Earlier therapeutic strategy with vasodilators has improved renal function in normo-albuminuric type 2 DN. Objective: Study the mechanism of vascular homeostasis in twenty patients associated with normo-albuminuric type 2 DN. Results: Angiogenic factors were observed in normo-albuminuric type 2 DN, where vascular endothelial growth factor (VEGF), was 420 + 341 vs. 428+291 pg/mL (normal), and vascular endothelial growth factor -receptor 1 (VEGF-R1) was 60+12 vs. 49+5 ng/mL (normal), which were not significantly different from the controls. Anti-angiogenic factors were observed in normo-albuminuric type 2 DN, where angiopoietin-2, was 2309+1125 vs. 1671+835 pg/mL (normal), and vascular endothelial growth factor -receptor 2 (VEGF-R2) was 5715+1400 vs.6126 + 1060 ng/mL (normal), which were not significantly different from the controls.
Type 2 diabetic nephropathy (DN) has been recognized as the primary cause of end-stage renal disease worldwide today [1, 2] . Therapeutic strategy under present practice for type 2 DN reflects by the presence of micro-albuminuria, or change in serum creatinine level. It simply slows the renal disease progression, but is unable to restore renal perfusion or function [3] [4] [5] . Since micro-albuminuria or elevated serum creatinine correlates with the decline in actual creatinine clearance at the 50 percent level of normal, the present therapeutic strategy in type 2 DN usually initiated at the late stage of chronic kidney disease (CKD) cannot restore the renal perfusion or function. Recent studies explain such present therapeutic failures that are due to the impaired mechanism of vascular repair observed in late stage of DN [6, 7] .
Recent therapeutic benefits are associated with enhanced renal perfusion as well as renal function with multidrug vasodilators that are documented in early stage of type 2 DN and early stage of CKD [8] [9] [10] [11] . It is of clinical importance to explain such therapeutic benefit. In this study, we investigated the mechanism of vascular homeostasis in early stage of type 2 DN (normo-albuminuria).
Material and methods
This study was approved by the [4] . The mean value of micro-albuminuria /creatinine ratio observed in these patients was 18+1.6 mg/gram creatinine (normal <30 mg/gm creatinine).
Enzyme-linked immunosorbent assay (ELISA) for vascular endothelial growth factor (VEGF)
The quantitative sandwich enzyme immunoassay technique was used for this assay. Standards and samples were pipetted into the wells, and any VEGF present was bound by the immobilized antibody. After washing away any unbound substances, an enzymelinked polyclonal antibody specific for VEGF was added to the wells. Following a wash to remove any unbound antibody enzyme regent, a substance solution was added to the wells, and color develops in proportion to the amount of VEGF bound in the initial step, the color development was stopped and the intensity of the color is measured.
Human angiopoietin-2, VEGFR1, VEGFR2 immunoassays
The quantitative sandwich enzyme immunoassay technique was used for these assays. This manner was similar with the above assay.
Renal function study
An endogenous creatinine clearance (CCr) through a 10 hours urinary collection was performed, as previously described [4] . No diuretic was administered during within 24 hours before the test. Briefly, after a regular supper, no additional food except drinking water ad lib was allowed. The patients were instructed to void at 7 PM, and urine was collected from 7 PM to 5 AM. Clotted blood from venipuncture was drawn at the end of the test for the analysis of creatinine and magnesium levels. Urine samples were analyzed with the same blood samples obtained at the Renal Metabolic Laboratory Unit. For analysis of creatinine and magnesium, we used the methods described by Faulkner and King, and Atomic Absorption Spectrophotometer (model 1100G, Perkin Elmer, Norwalk, USA), respectively.
The value of CCr was converted to the body surface area of 1.73m 2 by the formula: Body weight (kg) x 4 + 7 90 + body weight (kg) A reflection of tubular function or tubulointerstitial fibrosis was derived from FE Mg level that was calculated using the formula: FE Mg = [(urine magnesium)/plasma magnesium x (plasma creatinine)/urine creatinine x 100]
Statistical analysis
Comparison of the sample mean of two quantitative variables was determined by the nonparametric method using the Mann-Whitney test. Pvalues below 0.05 were considered to be significant. Figure 1 shows angiogenic factors, namely vascular endothelial growth factor, vascular endothelial growth factor receptor 1 (VEGF, VEGFR1) measured in normo-albuminuric type 2 DN. Figure 2 shows antiangiogenic factors, namely angiopoietin-2, vascular endothelial growth factor receptor 2 (VEGFR2), measured in normo-albuminuric type 2 DN. No angiogenic factors and anti-angiogenic factors were not significantly different from normal as indicated in Fig. 1, and 2 .
Results

Discussion
It has been a unifying concept that renal microvascular disease is the crucial determinant of renal disease progression [12] [13] [14] [15] . In this essence, the preferential constriction at the efferent arteriole, so-called hemodynamic maladjustment, contributes to sustained renal ischemia, and eventually tubulointerstitial fibrosis. A successful restoration of renal perfusion and renal function has been repeatedly demonstrated in terms of the hemodynamic maladjustment with adequate multidrug vasodilators, such as angiotensin converting enzyme inhibitor (ACEI), angiotensin II, receptor blocker, in patients at the early stage CKD and DN [8, 9, 16, 17] . Such therapeutic approach enhances peritubular capillary flow, and restores actual creatinine clearance.
In the present study, we revealed an adequate mechanism of vascular repair in normo-albuminuric type 2 DN, which contrasts the impaired mechanism of vascular repair observed in late study of DN. In fact, an adequate amount of VEGF would activate Vascular homeostasis in early type 2 diabetic nephropathy through the normal level of vascular endothelial growth factor receptor 1 (VEGFR1), by which it would induce Akt phosphorylation, coupling of endothelial nitric oxide synthase (eNOS), and eventually enhance NO (nitric oxide) production to induce vasodilation in response to vasodilators. In addition, an adequate amount of endothelial progenitor cells observed in the early stage of type 2 DN, in conjunction with the NO production, would synergistically induce proliferation of endothelial cells and replace the endothelial cells that were lost during the process of vascular injury [18] . Collectively, neoangiogenesis or vasculogenesis would be induced in renal vasculature. An adequate vascular repair would enhance renal perfusion, in particular, the peritubular capillary flow that directly supplies the tubulointerstitial structure. Improved vascular perfusion would induce renal regeneration to the tubulointerstitial structure, which is usually reflected by the reduction in the level of fractional excretion of magnesium, in conjunction with the increased level of creatinine clearance. This new conceptual view of focusing the therapeutic strategy at the early stage of type 2 DN would effectively restore renal function, and eventually prevent the endstage renal disease. Present therapeutic failure is due to the unawareness of most type 2 DN patients at the early stage under the environment favorable for vascular repair and renal regeneration.
In conclusion, implementation of vasodilators treatment at the early stage of DN can effectively prevent the disease progression towards end-stage renal disease.
